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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on July 24, 
2006 has been entered. 

Claim Rejections • 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-2, 6-7 and 16 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Hutter et al. (US Pat. No. 5,576,233). 

Regarding claim 1, Hutter et al. teaches a one-time programmable memory 
device, comprising: 

an isolation layer (35) for defining an active area of a substrate (5) [see figs. 1 
and 2g]; 

an oxide layer (38) formed on the active area [see fig. 2g]; 
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a floating gate (19 or POLY-1 ) formed over the active area and the isolation layer 
(35) [see fig. 2g, specifically the cross section taken along the 2-2 line]; 

an inter-gate dielectric layer (50, 52) formed on the floating gate [see fig. 2g]; and 
a control gate (25 or POLY-2) formed on the inter-gate dielectric layer [see fig. 
2g], wherein a first portion of the floating gate (consider the portion of POLY-1 provided 
over gate dielectric 38 as shown in figures 1 and 2g, specifically the cross section taken 
along the 2-2 line) formed ever the active area is narrower than a second portion of the 
floating gate formed over the isolation layer (consider the portion of POLY-1 provided 
over isolation structure 35 as shown in figures 1 and 2g, specifically the cross section 
taken along the 2-2 line), and wherein the control gate (POLY-2) is formed over the 
second portion of the floating gate (POLY-1 ) and not over the first portion of the floating 
gate [see fig. 2g, specifically the cross section taken along the 2-2 line], and wherein an 
area of the isolation layer (Area 2) covered by the second portion is greater than an 
area of the isolation layer (Area 1 ) covered by the control gate [see fig 2g, below]. 
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Fig. 2g 



Regarding claim 2, Hutter et al. teaches a source region and a drain region (21, 
27) formed in the active area at least one of under or adjacent both sides of the floating 
gate (POLY-I) [see fig. 2g, specifically the cross section taken along the 1-1 line]. 

Regarding claim 6, Hutter et al. teaches that the inter-gate dielectric layer 
includes a silicon nitride layer (52) [see col. 7, line 1]. 

Regarding claim 7, Hutter et al. teaches that the inter-gate dielectric layer 
includes a composites layer having a silicon oxide layer (50) and silicon nitride layer 
(52) [see col. 7, line 2]. 

Regarding claim 16, Hutter et al. teaches an integrated circuit, comprising: 

a plurality of isolation layers (35) for defining a first area [see fig. 2g, cross 
section taken along line 2-2], a second area [see fig. 2g, cross section taken along line 
1-1], and a third area [see fig. 2g, cross section taken along line 3-3] in a substrate (5); 
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a memory device [see cross section taken along line 2-2 in fig. 2g] including a 
floating gate (POLY-1) formed over the first area and at least one isolation layer (35) of 
the plurality of isolation layers, an inter-gate dielectric layer (50, 52) formed on the 
floating gate and including a composite layer having a silicon oxide layer (50) and a 
silicon nitride layer (52) [see col. 7, line 2], and a control gate (POLY-2) formed on the 
inter-gate dielectric layer [see cross section taken along line 2-2 in fig. 2g]; 

a first transistor [see NMOS transistor 15 taken along line 1-1 in fig. 2g] including 
a first gate (POLY-1 ) formed of the same material as the control gate (POLY-2), wherein 
the first gate (POLY-1) is formed in the second area of the substrate on a first gate 
oxide layer (consider layer 38 in fig. 2g, taken along line 1-1) having a thickness equal 
to a thickness of a tunnel oxide layer (consider layer 38 in fig. 2g, taken along line 1-1) 
formed on the substrate (5), and a first source region and a first drain region (21, 27) 
formed in the second area at least one of under or adjacent both sides of the first gate 
[see cross section taken along line 1-1 in fig. 2g]; and 

a second transistor (see diode 11 taken along line 3-3) including a second gate 
(POLY-1) formed of the same material as the control gate (POLY-2), wherein the 
second gate (POLY-1) is formed in the third area of the substrate on a second gate 
oxide layer (14) thinner than the first gate oxide layer (38) [see fig. 2a, taken along lines 
1-1 and 3-3], and a second source region and a second drain region (13) formed in the 
third area at least one of under or adjacent both sides of the second gate [please note 
that regions 13 are formed by the same ion implantation used to formed source/drain 
regions 21, 27. See col. 5, lines 38-41], wherein a first portion of the floating gate 
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(consider the portion of POLY-1 provided over gate dielectric 38 as shown in figures 1 
and 2g, specifically the cross section taken along the 2-2 line) formed ever the active 
area is narrower than a second portion of the floating gate formed over the isolation 
layer (consider the portion of POLY-1 provided over isolation structure 35 as shown in 
figures 1 and 2g, specifically the cross section taken along the 2-2 line), and wherein 
the control gate (POLY-2) is formed over the second portion of the floating gate (POLY- 
1 ) and not over the first portion of the floating gate [see fig. 2g, specifically the cross 
section taken along the 2-2 line]. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hutter et 
al. (US Pat. No. 5,576,233) in view of Bhattacharya et al. (US Pat. No. 6,339,000 B1). 

Regarding claim 8, Hutter et al. fails to teach a three-layer inter-gate dielectric 
structure consisting of oxide, nitride and oxide. However, Bhattacharya et al. teaches 
that it is well known in the art to use a three-layer inter-gate dielectric structure 
consisting of oxide, nitride and oxide [col. 2, lines 14-20]. 

Hutter et al. and Bhattacharya et al. are analogous art because they are from the 
same field of endeavor as applicant's invention. At the time of the invention it would 
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have been obvious to a person of ordinary skill in the art to include a three-layer inter- 
gate dielectric structure consisting of oxide, nitride and oxide. The motivation for doing 
so, as is taught by Bhattacharya et al., is to enhance the charge retention capability of 
the floating gate (col. 2, lines 11-20). Therefore, it would have been obvious to combine 
Bhattacharya et al. with Hutter et al. to obtain the invention of claim 8. 

Allowable Subject Matter 

6. Claims 24-26 are allowed. 

7. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art fails to teach, disclose, or suggest, either alone or in combination, a 
integrated circuit comprising a second gate oxide layer which is thinner than a tunnel 
oxide layer, and a first gate oxide layer which is thicker than the tunnel oxide layer and 
the second gate oxide layer as instantly claimed, and in combination with the additional 
limitations. 

Response to Arguments 

8. Applicant's arguments filed July 24, 2006 have been fully considered but they are 
not persuasive. 

First, applicant argues that Hutter fails to teach the areas of the isolation layer as 
recited in claim 1 . However, after a carefully review of the cited reference, it is believes 
that Hutter still teaches the argued limitations. For instance, fig 2g shows a view taken 
along 2-2 line in which an area of the isolation layer covered by the floating gate (area 
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2) is greater than the area covered by the control gate (area 1 ) [see rejection above]. 
Thus, Hutter clearly anticipates the claimed limitation. 

In addition, applicant argues that Hutter fails to teach the limitation that the 
second gate oxide layer is thinner than the first gate oxide layer. However, it is noted 
that this limitation is taught by Hutter in column 6, lines 38-40 and 45-46. For instance, 
Hutter teaches a thermal oxide (14) having a thickness of 100 A and a gate oxide (38) 
having a thickness of at least 200 A. Thus, the thermal oxide (14) is thinner than the 
gate oxide (38) since a thickness of 100 A is less than a thickness of 200 A. 

Therefore, for at least these reasons the rejections are considered to be proper. 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose R. Diaz whose telephone number is (571) 272- 
1 727. The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571 ) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. ' 




KENNETH PARKER 
SUPERVISORY PATENT EXAMINER 



Jose R. Diaz 
Examiner 
Art Unit 2815 



